C57BL/6 (B6-Ly5.2) and C57BL/6 mice congenic for the Ly5 locus (B6-Ly5.1) were purchased from Sankyo-Lab Service (Tsukuba, Japan). β-actin promoter-EGFP transgenic mice were kindly provided by Dr. Okabe (University of Osaka). Animal care was in accordance with the Guidelines of Keio University for Animal and Recombinant DNA experiments.
Guidelines of Keio University for Animal and Recombinant DNA experiments.

Antibodies
The following monoclonal antibodies (Abs) were used for flowcytometry and cell sorting:
anti-c-Kit (2B8, BD Biosciences), -Sca-1 (E13-161.7, BD Biosciences), -CD4 (L3T4, BD Biosciences), -CD8 (53-6.72, BD Biosciences), -B220 (RA3-6B2, BD Biosciences), -TER-119, -Gr-1 (RB6-8C5, BD Biosciences), -Mac-1 (M1/70, BD Biosciences), -CD34 (RAM34, eBioscience), -CD31 (MEC13.3, BD Biosciences), and anti-ALCAM (Ohneda et al., 2001) . A mixture of CD4, CD8, B220, TER-119, Mac-1, and Gr-1 was used as the lineage mix (Lin).
The following Ab was used for immunocytochemistry: anti-β-catenin (clone 14, BD Biosciences)..
Cell preparation and flowcytometry
The procedures for cell preparation and immunostaining for flow cytometry, SP staining were described previously (Arai et al., 2004) . Stained cells were analyzed and sorted using a FACSvantage DiVa (BD Biosciences).
Immunocytochemistry
For immunocytochemical staining, cells were centrifuged onto microscope slides using a cytospin centrifuge (Shandon Southern Products). Samples were fixed in 4% paraformaldehyde Hosokawa et al. Supplemental Information 2 and were permeabilized in PBS containing 0.25% Triton X-100. After blocking, samples were incubated with primary Ab at 4°C overnight. After washing with PBS, samples were stained with florescence-labeled secondary antibody. For nuclear staining, specimens were treated with TOTO3 (Molecular Probes). Fluorescence images were obtained using a confocal laser-scanning microscope (FV1000, Olympus).
TaqMan® Gene Expression Assay Mixes and primers for the qPCR analysis
The following TaqMan® Gene Expression Assay Mixes (Applied Biosystems) were used: E-cad 
Conventional quantitative real-time PCR (qPCR) analysis
Conventional qPCR was performed on a 7500 Fast Real-Time PCR System (Applied Biosystems) using TaqMan Fast Universal PCR master mixture (Applied Biosystems). All experiments were done in triplicate.
Dynamic array analysis
For single-cells qPCR analysis, LSK-CD34 + and -cell was sorted directly into the mixture of using an RT for PCR Kit (Clontech). cDNAs were used for STA (14 cycles) and qPCR.
Construction of retroviral vectors
Wild type ( Takeichi (Riken CDB, Kobe).
Retroviral transduction
To transduce retroviruses into LSK cells, isolated Ly5.1 + LSK cells were pre-cultured for 2 days, then transfected on RetroNectin™ plates using Magnetofection TM and incubated for 2 days. The culture was maintained in SF-O3 medium containing 1.0% BSA, 100 ng/ml SCF, and 100 ng/ml THPO. To transfect the retroviruses into MNCs, B6-Ly5.1 mice were treated with 5-FU (250 mg/kg body weight, Sigma-Aldrich) 2 days prior to BMMNC isolation. Then, MNCs were cultured for 2 d in 10% FCS/α-MEM containing 10 -5 M 2ME, 100 ng/ml IL-6 (PeproTech), and 100 ng/ml SCF. After 2 days, cultured BMMNCs on RetroNectin™ were transduced with retrovirus using Magnetofection TM and incubated for 2 days.
Cell division assay
LSK-SP cells were clone-sorted on N-cad-Fc-(1 μg/well, R&D Biosystems) or control-Fc-(1 μg/well) coated plates and cultured in SF-O3 medium with 1.0% BSA, SCF (100 ng/ml), and THPO (100 ng/ml). CD4-Fc served as the control-Fc. Division of LSK-SP cells was monitored daily.
Hosokawa et al. Supplemental Information 4
To analyze the effect of N-cad-overexpression on HSC division, single LSK cells overexpressing control-GFP, WT-, N-cad/CBR(-), and N-cad/JM(-) were cultured on control or N-cad-Fc-coated plates in RPMI1640/10% FCS with SCF (100 ng/ml) and IL-6 (20 ng/ml). Then, the overall proliferation rate was followed over a period of several days.
The number of days needed for the first cell division (one cell dividing into two daughter cells)
and for a single cell to reach more than 30 cells were determined. On day 7 of culture, the number of cells in each colony was counted.
Experimental schemes of each experiment are shown in Figures. 2A , and S7A.
Homing and lodgment assays
Control-GFP, WT-N-cad, N-cad/CBR(-), N-cad/JM(-),-transduced cells were transplanted into lethally irradiated mice. Mice were sacrificed 36 hours later and the ratio of GFP + cell in BM and spleen 36 hours after BMT versus before BMT was determined.
To evaluate the lodgment of transplanted cells, a BM section was prepared 36 hours post-BMT and was stained with anti-GFP Ab. Procedure for preparation of BM sections, has been previously described (Arai et al., 2004) . The percentage of GFP + cells adhering to the endosteal surface was determined by confocal laser scanning microscopy.
BM reconstitution assay
In the BM reconstitution assay, donor (test) cells were isolated from Ly5.1 (CD45. and LSK-SP cells.
Evaluation of the function of N-cad in the protection of HSCs against 5-FU induced
Hosokawa et al. Supplemental Information 5 myelosuppression in recipient mice
To 
Serial BMT assay of WT-and mutant-N-cad overexpressing HSCs
For the serial BMT assay, LSK cells were transduced with retrovirus expressing control-GFP, WT, and CBR(-) mutant N-cad. After retroviral transduction, GFP + LSK cells were sorted and transplanted into lethally irradiated recipients (1st BMT). 3 months later, BMMNCs were isolated from primary recipients, and 5 x 10 5 BMMNCs were transplanted to lethally irradiated recipients without competitor cells (2nd BMT). Subsequent transplantations (3rd BMT) were performed in the same manner.
Statistical analysis
Significance of differences among groups was determined using a two-tailed Student's t-test.
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Supplemental figures and legends Figure S1 . Isolation and characterization of multiple cell populations that are tightly attached to the bone. 
